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Description 

[0001] The invention relates to topically applicable 
pharmaceutical preparations which enable one to intro- 
duce peptidaceous pharmacons in living organisms by 
transdermal resorption. The topically applicable phar- 
maceutical preparations according to the invention may 
be e.g. ointments, creams, gels, lotions, solutions sus- 
pensions and similar formulations routinely utilized in 
topical treatments, which can be applied onto the skin 
surface optionally in supported forms. Particularly pre- 
ferred representatives of them are those wherein the 
topically applicable formulation is applied onto a support 
capable of adhering to skin, i.e. plasters (patches), 
which enable safe dosing and easy handling. 
[0002] Topically applicable pharmaceutical prepara- 
tions are outstandingly preferred formulations with re- 
spect to the treatment comfort of the patient. In contrast 
to parenteral formulations, like injections, the introduc- 
tion of which is painful or at least unpleasant and re- 
quires either assistance of a doctor or of a nurse, or, 
when self-administered, requires practice and skill from 
the patient, a topical formulation can be applied to the 
place of treatment easily and painless even by the pa- 
tient. Topical formulations are also more preferred than 
oral ones for patients who suffer from dysphagia or are 
averse to the taste of the medicine. A specific advantage 
of topical formulations is that the patient can, either at 
first sight or by touching his skin, easily ascertain wheth- 
er he has applied the medicine or not, thereby the risk 
of inadvertent overdosing or underdosing considerably 
decreases. 

[0003] Despite of these advantages topically applica- 
ble formulations are utilized in medical practice in a rath- 
er narrow range, generally only for the treatment of ex- 
ternal injuries and local inflammations. The reasons of 
this fact lie primarily on the physiological features of ac- 
tive agent resorption. In order to enable a topically ap- 
plied active agent to reach the target organ in an appro- 
priate concentration the active agent should penetrate 
not only through the skin but also through the walls of 
the subdermal blood vessels. Even skin and vessel 
walls are of highly restricted permeability owing to their 
physical structures (porosity and semipermeable mem- 
brane nature). Further significant hindrance arises from 
the so-called barrier function of the homy layer, which 
latter serves essentially to protect living organisms from 
foreign substances contacting the skin. 
[0004] There have already been elaborated some 
topical formulations which can successfully replace oral 
ones for the introduction of the active agent concerned. 
One of them is an antirheumatic patch marketed in Hun- 
gary since about 15 years under the name MOTTO( R ), 
which comprises formic acid (as an antirheumatic 
agent), salicylic acid and optionally a pain-relieving 
agent in an emulsion formed with Unguentum emulsifi- 
cans (a cream comprising nonionictensides, Ph.Hg.V.), 
which is applied on a support capable of adhering to 



skin. NITRODERM( R ), a composition sold by Ciba-Gei- 
gy Co. (German Federal Republic), comprises nitroglyc- 
erol (as a cardiac agent) in a gel formed with methyl or 
carboxymethyl cellulose, which is applied on small poly- 
5 urethane sponges capable of adhering to skin. SALON- 
PAS( R ), a composition sold by Hisamitsu Pharmaceuti- 
cal Co. Inc. (Japan), comprises methyl salicylate (as an 
anti-inflammatory agent) and menthol in a thick mass 
formed with polyvinyl alcohol, which is applied on small 
10 polyurethane sponges capable of adhering to skin. The 
active agents in these known compositions are strongly 
polar substances of relatively low molecular weights, 
thus they have much more chance for resorption than 
less polar substances with higher molecular weights. 
15 [0005] Peptidaceous compounds form an important 
group of pharmaceutically active substances. In the 
specification and claims the term "peptidaceous com- 
pound" or "peptidaceous pharmacon" refers generally 
to any pharmaceutically active substance the molecule 
20 of which comprises at least two amino acids bound to- 
gether by a peptide bond. A narrower group of them with 
outstanding pharmaceutical importance is the group of 
polypeptides, of which natural hormones and artificial 
analogues and derivatives thereof are of particular in- 
25 terest. A member of this latter group with outstanding 
importance from the aspects of public health is insuline. 
Hormones and hormone analogues which regulate fine 
balances of the organism are hazardous substances, 
thus with these substances it is particularly necessary 
30 to decrease the risks of inadvertent overdosing or un- 
derdosing. Some representatives of hormones and hor- 
mone analogues, in particular insuline, can be intro- 
duced only parenterally. Thus it would be highly desira- 
ble to introduce these active agents topically in the living 
35 organism. However, topical preparations applicable for 
introducing peptidaceous pharmacons in living organ- 
isms have not been disclosed before. 
[0006] Based on my studies I have found that, upon 
utilizing specific auxiliary agents, peptidaceous phar- 
40 macons can be brought to a form capable of transdermal 
resorption. This recognition enables one to produce top- 
ically applicable pharmaceutical preparations compris- 
ing peptidaceous pharmacons. 

[0007] Thus, the invention relates to a topically appli- 
45 cable preparation for introducing a peptidaceous phar- 
macon in a living organism. The preparation according 
to the invention comprises 

(i) a peptidaceous pharmacon, 
50 (jj) capsaicine, histamine and/or cantharis extract, 
and 

(iii) an epithelizing agent, 

in admixture with carriers and/or diluents conventionally 
55 applied in topical pharmaceutical preparations, option- 
ally applied onto a support capable of adhering to skin. 
[0008] The preparations according to the invention 
may comprise as peptidaceous pharmacon preferably 
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a natural hormone or a synthetic analogue or derivative 
thereof, particularly preferably insuline. The amounts of 
peptidaceous pharmacons contained in a unit dose (i.e. 
in a dose for a single treatment) of the preparations ac- 
cording to the invention (such as in a single plaster) may 
be about the same as present in the conventional oral 
or parenteral unit dose forms. Thus, as an example, 
plasters according to the invention applicable in the 
treatment of diabetes mellitus may comprise 0.1-50 IU 
of insuline for one plaster or for a unit plaster fragment 
(e.g. for 1 cm 2 of plaster surface). 
[0009] Capsaicine, histamine and cantharis extract 
(the active agent of Tinctura cantharidis), which form 
component (ii) of the preparations according to the in- 
vention, are rubefacient local vasodilators. These sub- 
stances have been applied for a long time in the therapy 
as external rubs for stimulating subdermal circulation e. 
g. for the treatment of chilblains, extremital pains, rheu- 
ma and the like [Kiray, Racz, Torok: Bor- es nemibet- 
egsegek (Skin and Venereal Diseases, in Hungarian); 
1 927 and subsequent pages (Medicina Konyvkiado, Bu- 
dapest, 1986)]. As epithelizing agent, which is compo- 
nent (iii) of the preparation according to the invention, 
any agent known to be applied in the therapy to loosen 
the upper epithelial layer of skin can be utilized. Char- 
acteristic representatives of such agents are listed e.g. 
in the textbook cited above. Salicylic acid, sodium chlo- 
ride, urea and resorcinol are examples of epithelizing 
agents which can be utilized with good results in the 
preparations according to the invention. 
[001 0] Although, as it appears from the textbook cited 
above, components (ii) and (iii) of the preparation ac- 
cording to the invention have already been utilized be- 
fore separately in compositions for topical treatment, no 
data can be found in the literature on their combined use 
and on their prospective combined effects. No data can 
be found in the literature, either, that component (ii) or 
component (iii) would have been utilized before in com- 
bination with a peptidaceous pharmacon for the purpose 
of topical treatments. 

[0011] In the preparations according to the invention 
components (i) and (ii) interact with one another, which 
is verified e.g. by the observation that when capsaicine 
is added to an insuline suspension (such as to a prep- 
aration sold by Novo Nordisk under the name Insulin 
lente MC), a transparent solution forms. The accurate 
nature of this interaction has not yet been elucidated, 
however, most probably hydrogen bonds are formed be- 
tween the loose hydrogen-bearing groups and the local 
hydrogen acceptor centres of the two components (such 
as between the HO- and HOOC- groups of capsaicine 
and the -NH 2 groups of insuline). In my opinion the 
transdermal resorption ability of peptidaceous phar- 
macons from the preparations according to the inven- 
tion can be attributed basically to this interaction. 
[0012] The preparations according to the invention 
must contain component (ii) at least in an amount ena- 
bling the above interaction to take place, it is preferred, 



however, when the preparations contain more compo- 
nent (ii) than this minimum. For any individual peptida- 
ceous pharmacon/component (ii) pairs the minimum 
and suitable ratios can be determined easily by tests be- 

5 longing to the routine knowledge of one skilled in phar- 
macotechnology. As a guidance, e.g. insuline-contain- 
ing preparations according to the invention may contain 
0.001-0.3 g, preferably 0.003-0.1 g, particularly prefer- 
ably 0.005-0.05 g of component (ii) for 1 0 IU of insuline. 

w [0013] The preparations according to the invention 
may contain components (ii) and (iii) in a weight ratio of 
1:(0.01-10), preferably in a weight ratio of 1:(0.03-3), 
particularly preferably in a weight ratio of 1 :(0.05-2). 
[0014] I have observed that the higher is the amount 

15 of components (ii) and (iii) in the preparation according 
to the invention, the faster is the resorption of the active 
agent. 

[0015] The preparations according to the invention 
comprise components (i)-(iii) in admixture with conven- 

20 tional carriers and/or diluents for topical preparations, 
of which the following are listed as examples: water, al- 
cohols (also comprising glycerol), glycols, gellifying 
agents (such as methyl cellulose, carboxymethyl cellu- 
lose, polyvinyl alcohol and polyvinyl acetate), ointment 

25 bases (such as lanoline), ionic and nonionic tenzides 
and the like. 

[0016] The preparations according to the invention 
may also comprise the peptidaceous pharmacon in en- 
veloped form (such as closed into a cyclic starch or mi- 

30 croencapsulated). Use of such an envelope maybe nec- 
essary from pharmacotechnological considerations, for 
instance when the peptidaceous pharmacon concerned 
is incompatible with the selected carriers or diluents. For 
instance, hydrophilic pharmacons, when closed into an 

35 envelope of hydrophobic surface, can be rendered com- 
patible with oily carriers. In such instances the interac- 
tion between components (i) and (ii) proceeds at the rate 
of liberation of component (i) from the envelope. 
[0017] If desired, the preparations according to the in- 

40 vention may also comprise other pharmaceutical^ ac- 
tive or activity-increasing agents to be introduced to- 
gether with the peptidaceous pharmacon. Examples of 
such components are zinc compounds which are some- 
times added together with insuline. 

45 [0018] If desired, the preparations according to the in- 
vention may also comprise an indicator suitable to de- 
tect the presence of the peptidaceous pharmacon. Sub- 
stances which react with a visually observable change 
(most suitably with a colour reaction) to the presence or 

50 absence of the pharmacon concerned can be utilized as 
indicators. Ninhydrine, which indicates the presence of 
a peptidaceous substance by blue colouration, is a very 
suitable indicator to show the presence of peptidaceous 
substances. A great advantage of such indicator-con- 

55 taining preparations is that the patient can easily con- 
clude from the colour change of the applied composition 
(e.g. from the disappearance of the blue colour of nin- 
hydrine) whether resorption has taken place or not, and, 
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if necessary, can change the already exhausted plasters 
at due intervals. The preparations according to the in- 
vention may comprise the indicator in amounts which 
provide good observability. These amounts are well 
known to one skilled in analytics or can be determined 
easily by routine tests. 

[0019] The following examples serve to demonstrate 
the composition and manufacture of the preparations 
according to the invention. 

Example 1 

[0020] 0.28 ml of Tinctura capsaicin} (Ph. Hg. V., cap- 
saicine-containing 70 % alcohol solution) and 0.05 g of 
salicylic acid were added to 1 0 ml of an intramuscularly 
administerable aqueous suspension comprising 40 III/ 
ml of insuline (sold by Novo Nordisk under the trade 
name Insulin rapitard). Upon adding the capsaicine, a 
transparent solution formed from the insuline suspen- 
sion. 0.01 % by weight of ninhydrine were added to the 
solution, whereupon the colour of the solution turned 
blue. The resulting solution was gellified by adding 15 
% by weight of methyl cellulose, and the resulting gel 
was applied onto a polyurethane sponge plaster with an 
active surface of 20 cm 2 . The gel applied was covered 
with aluminium foil. 

Example 2 

[0021] 10 g of Unguentum nonionicum emuisificans 
(Ph.Hg.V., an oily gel formed with nonionic tenzides) 
was admixed with 10 g (400 III) of crystalline insuline, 
0.05 g of crystalline salicylic acid and 0.28 ml of Tinctura 
capsaicin!. The resulting oily ointment was applied onto 
a polyurethane sponge plaster with an active sur-face 
of 20 cm 2 , and the ointment applied was covered with 
aluminium foil. 



Claims 

1. A topically applicable composition for introducing a 
peptidaceous pharmacon in a living organism, 
which comprises 

(i) a peptidaceous pharmacon, 

(ii) capsaicine, histamine and/or cantharis ex- 
tract, and 

(iii) an epithelizing agent 

in admixture with carriers and/or diluents conven- 
tionally applicable in topical pharmaceutical compo- 
sitions, optionally applied onto a support capable of 
adhering to skin. 

2. A composition as claimed in claim 1 , which compris- 
es as peptidaceous pharmacon a natural hormone 
or a synthetic analogue or derivative thereof. 



3. A composition as claimed in claim 2, which compris- 
es insuline as peptidaceous pharmacon. 

4. A composition as claimed in claim 3, which compris- 
5 es0.001 -0.3 g of component (ii) for 10 III of insuline. 

5. A composition as claimed in claim 4, which compris- 
esO. 003-0.1 g of component (ii) for 1 0 IU of insuline. 

10 6. A composition as claimed in claim 5, which compris- 
es 0.005-0.05 g of component (ii) for 10 III of in- 
suline. 

7. A composition as claimed in any of the preceding 
15 claims, which comprises components (ii) and (iii) in 

a weight ratio of 1 :(0.01 -1 0). 

8. A composition as claimed in claim 7, which compris- 
es components (ii) and (iii) in a weight ratio of 1 : 

20 (0.03-3). 

9. A composition as claimed in claim 8, which compris- 
es components (ii) and (iii) in a weight ratio of 1 : 
(0.05-2). 

25 

10. A composition as claimed in any of the preceding 
claims, which comprises salicylic acid, sodium chlo- 
ride, resorcinol or urea as component (iii). 

30 11. A composition as claimed in any of the preceding 
claims, which also comprises an indicator which re- 
acts to the presence or absence of the peptida- 
ceous pharmacon by a visually observable change. 

35 12. A composition as claimed in claim 11, which com- 
prises ninhydrine as indicator. 



Patentanspriiche 

40 

1 . Topisch aufbringbare Zusammensetzung zur Abga- 
be eines peptidischen Arzneimittels in einen leben- 
den Organismus, mit 

45 (|) einem peptidischen Arzneimittel, 

(II) Capsaicin, Histamin und/oder Kantharisex- 
trakt und 

(III) einem ephithelialisierenden Mittel 

50 in einem Gemisch mit Tragerstoffen und/oder Ver- 
dunnungsmitteln, wie sie herkommlich in topisch 
aufbringbaren Zusammensetzungen anwendbar 
sind, wahlweise aufgetragen auf einer Trager- 
schicht, die auf der Haut haften kann. 

55 

2. Zusammensetzung nach Anspruch 1 , die als pepti- 
disches Arzneimittel ein naturliches Hormon oder 
ein synthetisches Analog oder Derivat davon auf- 
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weist. 

3. Zusammensetzung nach Anspruch 2, die Insulin als 
peptidisches Arzneimittel aufweist. 

4. Zusammensetzung nach Anspruch 3, die 0,001 bis 
0,3 g der Komponente (II) auf 10 IU Insulin aufweist. 

5. Zusammensetzung nach Anspruch 4, die 0,001 bis 
0,1 g der Komponente (II) auf 10 IU Insulin aufweist. 

6. Zusammensetzung nach Anspruch 5, die 0,005 bis 
0,05 g der Komponente (II) auf 10 IU Insulin auf- 
weist. 

7. Zusammensetzung nach einem der vorstehenden 
Anspruche, die die Komponenten (II) und (III) in ei- 
nem Gewichtsverhaltnis von 1 : (0,01 bis 10) auf- 
weist. 

8. Zusammensetzung nach Anspruch 7, die die Kom- 
ponenten (II) und (III) in einem Gewichtsverhaltnis 
von 1 : (0,03 bis 3) aufweist. 

9. Zusammensetzung nach Anspruch 8, die die Kom- 
ponenten (II) und (III) in einem Gewichtsverhaltnis 
von 1 : (0,05 bis 2) aufweist. 

10. Zusammensetzung nach einem der vorstehenden 
Anspruche, die Salizylsaure, Natriumchlorid, Re- 
sorcin oder Harnstoff als Komponente (III) aufweist. 

11. Zusammensetzung nach einem der vorstehenden 
Anspruche, die auGerdem einen Indikator aufweist, 
der auf die Anwesenheit oder das Fehlen des pep- 
tidischen Arzneimittels mit einer sichtbaren Veran- 
derung reagiert 

12. Zusammensetzung nach Anspruch 11, die Ninhy- 
drin als Indikator aufweist. 



Revendications 

1 . Composition applicable par voie topique pour intro- 
duce un medicament peptidique dans un organis- 
me vivant, qui comprend : 

(i) un medicament peptidique 

(ii) de la capsa'fcine, de I'histamine et/ou un ex- 
trait de cantharide, et 

(iii) un agent d'epithelisation 



2. Composition selon la revendication 1, qui com- 
prend comme medicament peptidique une hormo- 
ne naturelle ou un analogue synthetique ou un de- 
rive de celle-ci. 

5 

3. Composition selon la revendication 2, qui com- 
prend I'insuline comme medicament peptidique. 

4. Composition selon la revendication 3, qui com- 
10 prend, de 0,001 a 0,3 g de composant (ii) pour 10 

Ul d'insuline. 

5. Composition selon la revendication 4, qui com- 
prend de 0,003 a 0,1 g de composant (ii) pour 10 

15 ui d'insuline. 

6. Composition selon la revendication 5, qui com- 
prend de 0,005 a 0,05 g de composant (ii) pour 10 
Ul d'insuline. 

7. Composition selon I'une quelconque des revendi- 
cations precedentes, qui comprend les composants 
(ii) et (iii) dans un rapport en poids de 1 :(0,01 a 1 0). 

8. Composition selon la revendication 7, qui com- 
prend les composes (ii) et (iii) dans un rapport en 
poids de 1:(0,03 a 3). 

9. Composition selon la revendication 8, qui com- 
prend les composes (ii) et (iii) dans un rapport en- 
poids de 1:(0,05 a 2). 

10. Composition selon I'une quelconque des revendi- 
cations precedentes, qui comprend de I'acide sali- 
cylique, du chlorure de sodium, du resorcinol ou de 
Puree comme composant (iii). 

11. Composition selon I'une quelconque des revendi- 
cations precedentes, qui comprend aussi un indica- 
tes qui reagit a la presence au a I'absence du me- 
dicament peptidique par un changement visible a 
I'oeil nu. 

12. Composition selon la revendication 11, qui com- 
prend la ninhydrine comme indicateur. 
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en melange avec des supports et/ou des diluants 
utilisables de maniere conventionnelle dans des 55 
compositions pharmaceutiques topiques, appli- 
quee eventuellement sur un support capable d'ad- 
herer a la peau. 



5 



